In five experiments highly-proficient bilinguals were asked to name two sets of pictures in their L2: a) Fluent speech requires, among other things, the selection of the proper lexical items for the intended meaning, and the retrieval of their grammatical properties. The grammatical properties of lexical nodes govern, to some extent, the relationships that words can establish in the sentence. Furthermore, certain grammatical properties also have an effect on the selection of other lexical items in the utterance. Consider, for example, the case in which an Italian speaker wants to produce the noun phrase (NP) la mela 'the apple'. In this scenario, the speaker needs to have access to the grammatical gender of the noun (mela Fem 'apple') in order to select the proper determiner form (la), since determiners are gender-marked in this language (la for singular feminine and il (or lo) for singular masculine nouns, respectively). Although our knowledge of how grammatical features are accessed in speech production is still limited, some insights have been gathered in recent *
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Fluent speech requires, among other things, the selection of the proper lexical items for the intended meaning, and the retrieval of their grammatical properties. The grammatical properties of lexical nodes govern, to some extent, the relationships that words can establish in the sentence. Furthermore, certain grammatical properties also have an effect on the selection of other lexical items in the utterance. Consider, for example, the case in which an Italian speaker wants to produce the noun phrase (NP) la mela 'the apple'. In this scenario, the speaker needs to have access to the grammatical gender of the noun (mela Fem 'apple') in order to select the proper determiner form (la), since determiners are gender-marked in this language (la for singular feminine and il (or lo) for singular masculine nouns, respectively). Although our knowledge of how grammatical features are accessed in speech production is still limited, some insights have been gathered in recent 2000a; Gollan and Acenas, 2000, in press ; see also de Groot and Nas, 1991; Kroll, Dijkstra, Janssen and Schriefers, 2000) . According to one account of this phenomenon (Costa et al., 2000a) , the cognate effect reveals the interaction between the phonological representations of a target word and its translation at the phonological level. At any rate, this effect reveals that some properties of the words in the non-response language affect the naming process in the response language. In this article we explore whether this interaction across languages is present at the level at which lexical-grammatical properties are represented and accessed. Before addressing this specific issue, we need to put forward some basic assumptions about the functional architecture of bilingual speakers.
There are two main processing assumptions that we adopt here: a) the two languages of a bilingual share the same conceptual system, and b) when producing a word, the semantic system activates the words of the two lexicons. That is, when a Croatian-Italian bilingual wants to produce the concept APPLE in Italian, not only is the corresponding Italian word (mela) activated but also its Croatian translation ( jabuka). These two assumptions have received empirical support (e.g., Hermans, Bongaerts, de Bot and Schreuder, 1998; Costa et al., 2000a; Costa, Colomé and Caramazza, 2000b; Gollan and Acenas, 2000; Colomé, 2001; Lee and Williams, 2001) and have been widely adopted in models of bilingual language processing (Potter, So, von Eckardt and Feldman, 1984; de Bot, 1992; Kroll and Stewart, 1994; La Heij, Hooglander, Kerling and van der Velden, 1996; Poulisse, 1997; Green, 1998; Hermans, Bongaerts, de Bot and Schreuder, 1998; Lee and Williams, 2001 ; but see Van Hell and de Groot, 1998) . 1 Regarding the structure of the gender systems of the two languages of a bilingual, there are, at least, two possible hypotheses that one can entertain. For those languages in which the gender systems are relatively similar, it could be argued that the representation of grammatical gender is shared across languages. That is, it is possible that words with the same gender value share their gender feature, regardless of the language they belong to. Consider the case of two gender-marked languages such as Italian and Croatian. Some of the words in these two languages have the same gender value (e.g., mela Fem and jabuka Fem 'apple' both have feminine gender, see Figure 1 , panel A), while other words have different gender values (e.g., pomodoro Masc , and rajčica Fem 'tomato', see Figure 1 , panel B). According to this GENDER-INTEGRATED VIEW, 1 The assumption of co-activation of response and non-response language begs the question of how the speaker selects the target lexical node in the intended language rather than its translation. Here we assume that this issue has a reasonable solution (see Green, 1998; Costa, in press; La Heij, in press ) and we will proceed to consider whether, given the co-activation of the two lexicons of a bilingual, the grammatical properties of the lexical nodes in the non-response language affect processing in the response language.
there is only one single integrated gender system for the two languages of a bilingual, and therefore the first set of words would share their gender feature, while the latter would not. But how plausible is the idea that the two gender systems of a bilingual are integrated? Why would the bilingual speaker treat two grammatical properties in different languages as being the same grammatical property? After all, these grammatical properties may have different lexical and morphological implications in the two languages. For example, it is possible that in language A (e.g., Italian) the gender value of a given word has consequences for the selection of, say, a determiner while in language B (e.g., Croatian) no such consequences are present. Thus, what are the commonalities between the two grammatical properties, beyond the linguistic term we use to refer to them ('grammatical gender'), such that they might lead bilingual speakers to consider them to be the same linguistic property? In other words, is there any reason for bilinguals to hypothesize that grammatical property X in language A and grammatical property X in language B refer to the same grammatical property? We think that there are at least two reasons for expecting this to be the case.
First, the commonality can be found when exploring the correlation between grammatical and natural (or semantic) gender. In many languages, words referring to concepts that have male semantic properties tend to take the same grammatical gender value (e.g., masculine), and concepts that have female semantic properties tend to take the feminine grammatical gender value. Thus, for those words that refer to natural elements with semantic gender values, the grammatical gender value is systematically the same. Thus, given that such a correlation is present in the two languages of a bilingual, the L2 learner may realize that a certain set of words referring to concepts with semantic gender of type A (man, uncle, male cat, etc.) take always the same grammatical gender value (value Y in language A and value X in language B), and that therefore such a grammatical feature in the two languages may actually refer to the same property, regardless of the specific implications of such a property in the two languages.
2 However, for such an argument to work, semantic information needs to be relevant in the processes of acquiring grammatical gender. And, in fact 2 This argument does not necessarily imply that grammatical gender is a semantic variable. We consider gender as a grammatical variable that does not necessarily relate to the semantic properties of words. However, for some words there is actually a correlation between grammatical gender and semantic properties, and therefore it is possible for the bilingual speaker to notice such a correlation across languages. In fact, semantic variables have been shown to affect gender agreement processes in monolinguals speakers (e.g., Vigliocco and Franck, 1999) , which suggests that the semantic properties of some words may be important when computing gender agreement.
some researchers have argued that L2 learners tend to use such semantic cues to assign gender to the new L2 words (Andersen, 1984; Carroll, 1999) . There is another domain in which it is possible to find commonality in the grammatical values of L1 and L2, that may help bilinguals to infer that grammatical gender refers to the same property in the two languages. In many languages there is a correlation between the word's phonology and its gender value (in Italian a large percentage of nouns ending with -o are masculine, and a large percentage ending with -a are feminine). This correlation may exist also in the other language of a bilingual (e.g., in Croatian a large percentage of nouns ending with a consonant are masculine, and a large percentage of nouns ending with a vowel are feminine). This correlation is not only present for individual lexical items, but also extends to morphological gender inflections, independently of the noun's final sound. For example, the masculine inflection in Italian is usually -o-(pomodoro ross-o 'the red table', ponte ross-o 'the red bridge'), while the feminine inflection is -a-(mela ross-a 'the red apple', tigre ross-a 'the red tiger'). Thus, the bilingual speaker may be aware of these correlations and may infer that they are associated with the same grammatical property.
A further suggestion that grammatical gender in L2 is not treated as a completely different feature from L1 comes from the observation that the existence of grammatical gender marking in L1 facilitates the acquisition of the L2 gender agreement system. That is, bilinguals whose L1 lacks grammatical gender agreement have more difficulty in acquiring the L2 agreement system than bilinguals for whom gender agreement is present in L1 (Carroll, 1989; Hawkins and Chan, 1997; Granfeldt, in press ). Strictly speaking, this observation only suggests that the acquisition of the mechanisms involved in gender agreement could be facilitated by the existence of a similar mechanism in L1. However, it also opens the question of the extent to which such a facilitation extends not only to the mechanism involved in gender agreement, but also to the structural properties of the gender system. In this respect, it is important to consider the extent to which the similarity between the structural properties of the gender systems of the two languages of a bilingual is a relevant factor for the presence of a gender integrated system. The experiments reported here address this issue by considering the performance of bilinguals of two languages with: a) relatively asymmetrical (structurally speaking) gender systems (Croatian-Italian bilinguals), and b) identical (structurally speaking) gender systems (Spanish-Catalan bilinguals and Italian-French bilinguals).
The second view postulates a complete autonomy of the gender systems of the two languages of a bilingual, THE LANGUAGE-AUTONOMY VIEW. Here, each language would have its own specific gender system, and the fact that two translations have different or the same gender values is irrelevant for the organization of the L2 grammatical knowledge. Accordingly, a bilingual speaker would have autonomous gender systems for each of his/her languages. For example, in the case of Croatian-Italian bilinguals, one would postulate independent feminine and masculine gender features for each of the two languages (see Figure 2) .
Consider now the situation of a Croatian-Italian bilingual asked to produce an NP in Italian (la mela Fem 'the apple'). Following the assumptions outlined above, upon the recognition of the picture the semantic system activates the lexicons of the two languages of a bilingual, therefore activating the Italian target word mela Fem and its Croatian translation jabuka Fem . If we were to apply the same spreading activation principle between the lexical nodes and their corresponding gender features, then all activated words should send some proportional activation to their corresponding grammatical features (see Janssen and Caramazza, 2003) . The question then is the extent to which the activation of the gender feature (feminine) of the word in the non-response language ( jabuka) affects the retrieval of the gender feature (feminine) of the target word in the response language (mela).
An answer to this question depends not only on the type of functional architecture of the two gender systems of a bilingual, but also on more general principles regarding gender retrieval in speech production. The two main proposals regarding this issue differ basically in whether or not the retrieval of the gender feature depends on its level of activation. According to one class of modelsthe activation dependent models (e.g., Schriefers, 1993; Levelt, 2001; Vigliocco, Lauer, Damian and Levelt, 2002) -the speed and efficiency with which the gender of the noun is retrieved depends to some extent on the activation level of that feature at the moment of selection: if the gender feature is highly activated (or if the activation level of other gender features is relatively low) at the moment when it is needed, then its selection is achieved faster than if its activation level is low (or if the activation of other gender features is high). An alternative accountthe automatic gender-access model -proposes that the gender value of a given noun becomes automatically available for further processing upon the selection of the noun's lexical node (e.g. Caramazza et al., 2001; Costa, Kovacic, Fedorenko and Caramazza, in press; Schiller and Caramazza, 2003) . That is, gender access is a direct (and automatic) consequence of lexical selection, rendering the notion of activation levels irrelevant for gender access.
Considering together these two dimensions, a) the representation of the gender systems of the two languages of a bilingual (autonomous vs. integrated) and b) the principles regarding the retrieval of the gender feature (activation-level dependency vs. automatic access), we can derive the following predictions regarding the effect Figure 3 . Description of the predictions for the naming performance of bilingual speakers for same-and different-gender pictures. The predictions are broken by the different assumptions about the selection of the gender feature and the architecture of the gender system in bilinguals. The only combination of assumptions that predict a difference between the two sets is shaded.
of the gender value of the words in the non-response language.
In the framework of the activation-dependent models of gender retrieval two contrasting predictions can be derived for words that have same-or different-genders across languages. First, if the gender systems of the two languages are, to some extent, shared, the retrieval of the target's gender feature would be faster when the translation word has the same gender (e.g., mela Fem , jabuka Fem 'apple') than when it has a different gender (e.g., pomodoro Masc , rajčica Fem 'tomato'). This is because, in the former case the target's gender feature (e.g., feminine) would be more activated than in the latter (see Figure 1 ) since it will receive activation from two sources, the word in the response language (mela Fem 'apple' in Italian) and its translation ( jabuka Fem 'apple' in Croatian). Alternatively, if the gender systems of the two languages of a bilingual are relatively autonomous, the selection of the gender feature for same-gender translations and differentgender translations should be similar. This is because in both cases the gender of the target word would not receive any activation from the translation words since the gender features are not shared across languages (see Figure 2 ). To summarize, in this framework, the integrated view predicts faster gender retrieval for words whose translations have the same-gender value than for words whose translations have a different-gender value, while the autonomous view predicts no difference between the two types of words.
According to the automatic gender-access models, the retrieval of the gender feature does not depend on activation levels and therefore no systematic differences in naming latencies between words whose translations have the same-or different-gender should be observed.
As is shown in Figure 3 , there are two dimensions (with two values each) that are relevant to deriving predictions about the naming performance for same-and differentgender pictures. The first dimension is whether or not gender retrieval depends on the level of activation of the gender features, while the second refers to whether the two gender systems of a bilingual are integrated or independent. Importantly, only one combination of these assumptions predicts a difference between same-and different-gender pictures: gender selection is achieved by activation levels and the two gender systems of a bilingual are integrated.
Despite these specific hypotheses, there are other reasons why words with same-gender translations may be easier to produce than words with different-gender translations. It is possible that when acquiring L2, the similarity among the gender values of the new L2 words and their corresponding translations in L1 facilitates the learning of the L2 gender values, therefore resulting in faster (easier) learning for same-gender than for differentgender words. If this learning advantage has a permanent effect in bilinguals' production performance, it is possible that we still find a distinction between the two sets of words later on in life (e.g., see Barry, Morrison and Ellis, 1997; Ellis and Morrison, 1998 for permanent effects of age of acquisition on speech production). There are other linguistic domains in which the effects of already established L1 linguistic properties seem to have a dramatic effect on the acquisition of L2 properties, namely the phonological level (see for example Flege, 1999; Pallier, Colomé and Sebastián-Gallés, 2001 ). 3 We report five experiments designed to explore the interaction between the gender systems of the two languages of highly-proficient bilingual speakers during the production of gender-marked NPs. The main manipulation in the experiments refers to whether the target's translation and the response had the same or different gender values.
Experiment 1: Does the gender value of L1 words affect L2 picture naming?
In this experiment highly-proficient Croatian-Italian bilinguals were asked to name pictures by means of gender-marked determiner + noun NPs (la mela 'the apple'). Italian has two gender values, feminine and masculine, while Croatian has three genders, masculine, feminine and neuter. Despite this structural asymmetry, the distribution of the words across genders is similar in the two languages. In Croatian, masculine words account for 40%, feminine words for 45%, and neuter words for 15% (Corbett, 1991) of the nouns in the language, while in Italian masculine words account for 60% and feminine words for 40% approximately. In both languages, the noun's gender value has implications for the selection of some closed class words and inflectional suffixes. For example, in Italian most adjectives are inflected for gender (rosso vs. rossa 'red' for masculine and feminine nouns, respectively) and the selection of determiners also depends on the noun's gender value (e.g., the definite determiners il or lo vs. la, for singular masculine and feminine nouns, respectively). Along the same lines, in Croatian, adjectives are also inflected for gender (moj vs. moja 'my' for masculine and feminine nouns, respectively), and the selection of pronouns depends on the noun's gender value (ga vs. je 'it' for masculine and feminine nouns respectively, as in 'I see it'). There are also some differences between the two languages regarding the gender agreement process in the context of NPs, such as the fact that Croatian NPs do not include determiners while Italian NPs do. We defer further discussion of this issue to the discussion of Experiment 1.
Pictures were divided into two sets: a) pictures whose names have the same gender in Italian and in Croatian (mela Fem , jabuka Fem 'apple'), and b) pictures whose names have different genders (e.g., pomodoro Masc , rajčica Fem 'tomato'). As argued above, if the gender values of the words in the non-response language interact with the gender values of the words in the response language, then a difference between the two sets is expected (see Figure 3) . Otherwise, if the gender systems are autonomous, then naming latencies should be independent of the gender value of the translation word. Thus, according to this latter view a null effect is predicted, and therefore it is important to assess the sensitivity of our design to detect lexical effects. At any rate, caution must be exercised when interpreting a null effect.
We also asked a group of monolingual Italian speakers to name the pictures. This is an important control group since we are comparing naming latencies from two different sets of pictures. Thus, if the two sets of pictures are comparable in other respects aside from gender match or mismatch across languages then no difference between the two sets should be observed in this group. That is, to attribute any difference between the two sets of pictures to the gender match or mismatch across languages, that difference should be present only for bilinguals.
Method Participants
Ten highly-proficient Croatian-Italian bilinguals participated in the experiment. All came from bilingual communities (Istria, Croatia) and began learning Italian in their childhood. They had all been living in Italy for at least 1.5 years at the time that the experiment was conducted (see Appendix A for a description of the sample of participants). Ten college students, native speakers of Italian with no knowledge of Croatian participated in the control group.
Materials
Eighty pictures, half with names of different genders in Italian and Croatian, and half with same-gender names were selected. In each set, half of the words were masculine and half feminine. In order to keep symmetry between the gender values of Croatian and Italian, only Italian words with feminine or masculine Croatian translations were included. The words in the two sets were of comparable frequency (48 vs. 42, for same-and different-gender pictures, respectively, F < 1; Dizionario di Frequenza della lingua Italiana, CNR) and had comparable number of syllables (2.5 vs. 2.6, sameand different-gender pictures respectively, F < 1). With the exception of two words (one in each Picture set), no cognate words were included in the experiment. Care was taken to distribute elements of different semantic categories similarly across the two sets of pictures. The pictures appeared in black and white at the center of the screen and were presented three times (three repetitions) in three blocks of 83 trials (80 experimental trials and three warm-up fillers at the beginning of each block). Each picture appeared once per block. Block trials were randomized with the restriction that trials of the same condition or the same gender appeared in no more than three consecutive trials. Furthermore, a semantic or phonological relationship between two consecutive trials was avoided.
Procedure
Participants were tested individually. They were instructed to name the pictures in Italian as quickly and as accurately as possible by using the definite article il, la 'the' plus the name of the object. A familiarization phase, in which participants were presented with the entire set of pictures and were asked to name them with simple NPs of the type determiner + noun, preceded the experiment proper. Each trial had the following structure: 1) a question mark appeared on the screen and stayed on until participants pressed the space bar; 2) a fixation point (+) appeared on the screen for 500 ms; 3) the picture appeared on the screen for 2 seconds or until participants' response; and 4) the next trial started 500 ms after picture offset. Naming latencies were measured from the onset of the picture's presentation by means of a voice-key. The presentation of stimuli was controlled by the program PsyScope (Cohen, MacWhinney, Flatt and Provost, 1993) and was run on a Macintosh computer. The session lasted approximately 30 minutes.
Data analysis
Three types of responses were scored as errors: a) production of names that differed from those designated by the experimenter; b) verbal dysfluencies (stuttering, utterance repairs, production of nonverbal sounds that triggered the voice key); and c) responses longer than 1900 ms and shorter than 300 ms. Recording failures were also scored as errors. We excluded naming latencies for one picture from the different-gender set (cornice 'frame') because of the high naming inconsistency observed during the familiarization phase. In order to keep the design balanced, we also excluded naming latencies for its matched word in the same-gender set (carota 'carrot'). Naming latencies above and below three standard deviations from each participant's mean were also excluded. Naming latencies and error rates were submitted to an ANOVA with one betweensubjects variable ('Group of participants': bilingual vs. monolingual) and two within-subjects variables ('Picture set': same-gender vs. different-gender, and 'Repetition': first, second and third).
Results and discussion
Error rates accounted for 6.6% and 5.0% of the data points for the bilingual and the monolingual groups, respectively (see Table 1 ). In the error analysis, the main effect of the variable 'Group of participants' was significant only in the item analysis (F1 (1, 18) = 1.21, MSE = 10.39, p >.29; F2 (1, 76) = 4.30, MSE =.76, p < .04). The main effect of the variable 'Repetition' was significant (F1 (2, 36) = 11.98, MSE = 1.89, p < .01; F2 (2, 152) = 10.63, MSE = .55, p < .01). All the other main effects and relevant interactions were not significant (all ps >.3)
In the analysis of naming latencies the main effects of the variables 'Group of participants' and 'Repetition' were significant (F1 (1, 18) = 25.23, MSE = 30172.70, p < .01; F2 (1, 76) = 1093.84, MSE = 2743.57, p < .01, and F1 (2, 36) = 13.34, MSE = 1413.59, p < .01; F2 (2, 152) = 41.53, MSE = 1802.78, p < .01, respectively) revealing that monolingual speakers named the pictures faster than bilingual speakers, and that naming latencies speed up with repetitions. Importantly, the main effect of the variable 'Picture set' was not significant (F1 (1,18) = 1.65, MSE = 317.30, p >.21, F2 < 1). Crucial for our purposes here is the lack of an interaction between the variables 'Group of participants' and 'Picture set' (both Fs < 1), revealing that the difference between the two sets of pictures was present for monolingual (3 ms) and bilingual (3 ms) speakers. None of the other relevant interactions were significant (all Fs < 1). These results reveal that participants' naming latencies are independent of whether the target and its translation had the same gender value, suggesting that gender retrieval in L2 is not affected by the gender values of the corresponding L1 translations. However, this conclusion is based on a null result (the lack of difference between the two sets of pictures for both groups of participants), and therefore it is important to show that our experimental design is powerful enough to reveal significant differences related to the pictures used in the experiment. With this objective, a post-hoc analysis in which we re-arranged the naming latencies according to their word frequencies in Italian (a high-frequency and a low-frequency group) was conducted. Importantly, the distribution of same-and different-gender words in the high-and low-frequency groups was even, equating therefore any possible effect of the gender match or mismatch across languages. However because of this, there was some overlap between the frequencies of the words included in the two groups. Nevertheless, the mean frequency value of the words included in the high-frequency group (average = 81, range 7-348) was significantly different from that of the lowfrequency group (average = 9; range 0-41; p < .05). Participants named the high-frequency words faster than the low-frequency words (F1 (1, 18) = 28.67, MSE = 367.13, p < .01; F2 (1, 76) = 3.34, MSE = 10700.51, p < .07). Furthermore, the magnitude of the frequency effect was similar for both groups of participants, as revealed by the non-significant interaction between the variables 'Word frequency' and 'Group of participants' (both Fs < 1). Thus, our experiment seems to be sensitive enough to reveal word frequency effects, even though the two sets of words had reduced and overlapping range of frequencies.
So far, the results support the notion that access to the gender feature of one language is independent of the gender value of the translation word in the non-response language. However, this conclusion is based on a null result, and therefore it is important to further explore other experimental situations in which the difference between same-and different-gender pictures may arise. Experiments 2 and 3 aim at exploring this issue.
In Experiment 2, we address whether a difference between the two sets of pictures may have been masked by the slow naming latencies produced by the bilingual speakers. Bilingual participants were, on average, much slower than monolingual participants. Although this is the usual pattern when comparing L1 vs. L2 naming performance (e.g., see for example, Kroll and Stewart, 1994; Meuter and Allport, 1999; Costa et al., 2000a) , it is possible that the slow naming latencies mask the detection of a gender mismatch effect.
In Experiment 3, we include two modifications to the design of Experiment 1, in order to maximize the probability of detecting a difference between the two sets of pictures. First, unlike in Experiment 1, in Experiment 3 participants were asked to name the pictures in the two languages, changing from being in the socalled 'monolingual mode' to being in the so-called 'bilingual mode'. It is possible that the probability of detecting effects of the non-response language on the response language increases when the two languages are being used during the experiment (the so-called 'bilingual mode'; see Grosjean, 1998a , b for a discussion of this issue). In the bilingual experimental context, participants cannot ignore the lexical activation of the non-response language (in some trials that language is the response-language), increasing therefore the probability of observing an interaction between the gender systems of the two languages.
The second difference between experiments is the type of NP produced by the participants. In Experiment 1, participants were asked to produce NPs in which the gender of the Italian noun surfaces in the determiner (il for masculine and la for feminine). However, Croatian has no determiners, and therefore the corresponding grammatical structure in Croatian does not require, in principle, the retrieval of the noun's gender value. It is then possible that an effect of the gender system of the non-response language only arises when the corresponding utterance format in the non-response language also requires the selection of the noun's gender value. If that were to be the case, in the context of determiner + noun NP naming, the gender of the Croatian words would be irrelevant because in the corresponding NP naming situation in Croatian, the retrieval of the gender feature is not necessary. 4 In order to test this possibility in Experiment 3, participants were asked to produce NPs of the type determiner + adjective + noun. This format requires gender selection in the response language (Italian) as well as in the corresponding utterance format in the nonresponse language.
Experiment 2: Does the gender of the L1 words affect L2 production? Speeded-naming task
The only difference between this experiment and Experiment 1 is that here participants were asked to name the pictures before a sound (a beep) was played. The beep acted as a deadline that participants were encouraged to meet. This procedure should speed up participants' responses, and would increase the sensitivity of the experiment to reveal any systematic difference between same-and different-gender pictures.
Participants
Ten native speakers of Croatian recruited from the same population as in Experiment 1 took part in the experiment. None had participated in Experiment 1 (see Appendix A).
Materials and procedure
The same materials, design and procedure as in the previous experiment were used. The only difference is that an acoustic signal (a short beep) was presented 800 ms after the onset of the picture presentation.
Results and discussion
The same criteria as in Experiment 1 were used here for scoring errors, leading to the exclusion of 9.4% of the data points (see Table 2 ). In the first analysis we included all the correct responses, even those that did not meet the deadline. The only significant difference in the error analysis was observed for the variable 'Repetition' (F1 (2, 18) = 4.32, MSE = 2.91, p < .03; F2 (2, 152) = 5.27, MSE =.61, p < .01).
In the analysis of naming latencies, the main effect of the variable 'Repetition' was significant (F1 (2, 18) = 14.91, MSE = 599.59, p < .01; F2 (2, 152) = 22.04, MSE = 1652.98, p < .01). No other significant differences were observed ('Picture set' F1 (1, 9) = 2.24, MSE = 341.24, p >.17; F2 < 1; 'Picture Set' × 'Repetition' both Fs < 1). Following the same post-hoc analysis as that performed in Experiment 1 to explore word frequency, we observed that naming latencies were slower for lowfrequency words than for high-frequency words (F1 (1, 9) = 16.80, MSE = 653.58, p < .01; F2 (1, 76) = 5.10, MSE = 8144.76, p < .02).
In a further analysis we focused only on those responses that were given before the deadline (77% of responses were given before the 800 ms deadline). The only significant difference was obtained for the variable 'Repetition' (F1 (2, 18) = 17.94, MSE = 206.94, p < .01; F2 (2, 152) = 11.34, MSE = 901.37, p < .01; all other comparisons Fs < 1).
The results of this experiment replicate those of Experiment 1: while there is a reliable effect of word frequency on naming latencies, they were independent of whether the Croatian translations had the same-or a different-gender from that of the Italian target name. Importantly, however, the average naming latency in this experiment resembles more that of the monolingual than that of the bilingual group of Experiment 1. Thus, even when participants are asked to name the pictures quite fast, no effects of the translation's gender value are observed.
Experiment 3: A further test of the autonomy of the gender systems: Mixed-language naming
In this experiment Croatian-Italian bilingual participants were asked to name the same pictures as those used in the previous experiments, but with two major differences. First, we included filler pictures which participants were asked to name in Croatian rather than in Italian. The language in which a given picture had to be named was indicated by means of its color (black in Croatian, red in Italian). This mixed-language design should increase the probability of detecting any influence of the non-response language on the response language. Second, participants were instructed to name the pictures by means of a noun phrase of the form determiner + adjective + noun (la mia mela, literally, 'the my apple'), in which the adjective corresponded always to the gender-marked possessive adjective 'my' (mio and mia, for masculine and feminine nouns, respectively). In this case, the gender of the noun surfaces both in the production of the determiner (il vs. la for masculine and feminine nouns, respectively) and in the production of the possessive adjective (mio vs. mia for masculine and feminine nouns, respectively). The Croatian equivalents of the Italian NPs take the form adjective + noun. Crucially for our purposes here, the possessive adjective 'my' is gendermarked in Croatian (moj and moja, for masculine and feminine nouns, respectively). Therefore, the production of adjective + noun NPs in Croatian entails the retrieval of the noun's gender.
Method Participants
Ten native speakers of Croatian from the same population as in the previous experiments participated in this experiment (see Appendix A). None had participated in the previous experiments.
Materials
The same experimental materials as in the previous experiments plus an additional set of 40 filler pictures were selected. These filler pictures were presented in red, and participants were asked to name them in Croatian by means of an adjective + Noun NP. Half of the additional pictures corresponded to masculine nouns and half to feminine nouns in Croatian. Furthermore, half of them had the same gender in Italian and Croatian, and half of them had different genders. The stimuli were presented in 3 blocks of 125 trials (80 experimental trials from the Italian sets, 40 experimental trials from the Croatian set, and five warm-up fillers). Each picture appeared once per block. Block trials were randomized with the following restrictions: a) no more than four pictures from the Italian sets in a row, b) no more than two pictures from the Croatian set in a row, and c) trials of the same gender appeared in no more than three consecutive trials. Furthermore, in those cases in which a picture to be named in Croatian was followed by a picture to be named in Italian, half of the times the later picture belonged to the same-gender set and half of the times to the different-gender set. In other words, when there was a language switch from Croatian to Italian, the probability of encountering a same-or a different-gender picture was the same. In addition, care was taken to avoid any semantic or phonological overlap on consecutive trials. Six different block orders were constructed, and similar numbers of participants were randomly assigned to each block order. 
Procedure
Participants were instructed to use the color of the picture as language cue. Before the experiment proper, participants were presented with the entire set of pictures and they were asked to name the pictures with the determiner + adjective + noun NP format in Italian and the adjective + noun NP format in Croatian. All other details were identical to Experiment 1.
Results and discussion
Following the same criteria as in Experiment 1, 7.3% of the data-points were excluded (see Table 3 ). The main effect of the variable 'Repetition' was significant both in the error rates (F1 (2, 18) = 14.49, MSE = 1.01, p < .01; F2 (2, 152) = 6.51, MSE =.57, p < .01) and in the naming latencies (F1 (2, 18) = 66.10, MSE = 703.57, p < .01; F2 (2, 152) = 60.57, MSE = 3020.10, p < .01). All the other comparisons were not significant (both Fs < 1). Following the post-hoc analysis carried out in the previous experiments, low-frequency words appeared to be named significantly more slowly than high-frequency words (F1 (1, 9) = 19.09, MSE = 819.03, p < .01; F2 (1, 76) = 4.87, MSE = 14235.95, p < .03). As in the previous experiments, naming latencies were affected by word frequency, but they were independent of whether the Croatian translation of the Italian picture's name has the same or different gender.
Analyzing the results of the three experiments together, neither the main effect of 'Picture Set' (both Fs < 1) nor its interaction with the factor 'Experiment' (F1 (2, 27) = 1.41; MSE = 510.69, p > .26; F2 < 1) were significant, indicating that comparable patterns of results were observed across experiments. In contrast, naming latencies were faster for high-frequency words than for low-frequency words (F1 (1, 27) = 61.95, MSE = 526.69, p < .01; F2 (1, 76) = 5.91, MSE = 24236.67, p < .01), an effect that did not interact with the variable 'Experiment' (F1 (2, 27) < 1, F2 (2, 152) = 1.10; MSE = 3740. 25, p >.33) . This reveals that the magnitude of the frequency effect is comparable across languages. Together these results reveal that when producing Italian gender-marked NPs, the gender values of the Croatian translations do not affect bilinguals naming performance, supporting the notion that the two gender systems of a bilingual speaker are autonomous.
In the following two experiments we further explore the existence of cross-language gender effects in another type of bilingual populations: bilinguals whose two languages are from the same language family and whose gender structure is symmetrical.
Experiments 4A and 4B: Does the similarity between the two gender systems affect the organization of the bilingual's gender systems?
In Experiments 4A and 4B we explore whether crosslanguage gender interference arises when the two languages of a bilingual have the same structural composition. One could argue that our failure to observe acrosslanguage gender interference in the previous experiments stems from the fact that the gender systems of Croatian and Italian are different enough to prevent their integration into a common system. This argument is predicated on the fact that the Croatian gender system has three gender values while the Italian gender system has only two.
The gender systems of the languages used in Experiment 4A (Spanish-Catalan) and in Experiment 4B (Italian-French) are very similar, in the sense that a) they have only two gender values (feminine and masculine) and b) the morphological implications of the noun's gender value in the two languages are similar. For example, in all these languages and in the context of NP production, the noun's gender value determines, among other things, the determiner form and the inflections of adjectives in all four languages.
Experiment 4A: NP naming by Catalan-Spanish bilinguals in Spanish
In this experiment, two groups of highly-proficient Catalan-Spanish bilinguals were asked to name pictures by means of simple determiner + noun NPs in Spanish. The names of the pictures could either have the same or different genders in the two languages. Participants in Group 1 had Spanish as their first and dominant language, and participants in Group 2, Catalan. Thus, participants in Group 1 named the pictures in their L1 (Spanish) and participants in Group 2 named them in their L2 (Spanish). Also, another group, of Spanish monolingual participants, were asked to name the pictures (Group 3). In order to maximize the possibility of detecting an effect in this experiment, we increased the number of participants included in each group.
The predictions parallel those of Experiment 1. If the gender value of the picture's name translation has an effect on naming latencies, then one should expect an interaction between the factors 'Picture set' and the 'Monolingual/bilingual status of the participants'. This experiment also allows us to explore whether a possible effect of the variable 'Picture set' is modulated by whether the bilingual speakers name the pictures in their L1 or L2.
Method Participants
Seventy-two participants were included in the experiment (see Appendix B). Participants were evenly distributed between three groups (Spanish-Catalan bilinguals, Catalan-Spanish bilinguals and Spanish monolinguals).
Materials and procedure
Given the extensive similarity between Spanish and Catalan words, it was difficult to find words that had different genders in the two languages and whose referents could be easily depicted. A total of 22 words per picture set, matched in number of syllables (2.5 vs. 2.7 for different-vs. same-gender pictures) and word frequency (190 vs. 196 , per five million, respectively; according to the LEXESP corpus, Sebastián-Gallés, Marti, Cuetos and Carreiras, 2000) were selected. Each set contained the same number of masculine and feminine names, and the same number of cognate (7 out of 22) and non-cognate words (15 out of 22) (see Appendix E). All the other details were identical to those of Experiment 1 with, the following exception. After the experiment session we asked all bilingual participants to name the pictures in the language they did not use during the experiment. Thus, since the language used in the experiment session was Spanish, afterwards we asked them to name the pictures in Catalan. We did so to make sure that the names they spontaneously used for the pictures in the non-response language (Catalan) were the same as those intended by the experimenter. In this way, we can be certain that the target's translation preferred by each participant corresponded to the one used to determine the gender match/mismatch. All the data points in which a given bilingual speaker named the pictures in Catalan with a name different than expected were removed from the analysis (7.4% in Group 1 and 2.8% in Group 2.).
Results and discussion
Following the same criteria as in Experiment 1, 2.5%, 3.5% and 8.1% of the responses for Group 1, 2 and 3, respectively, were removed. Error rates revealed a main effect of 'Repetition' (F1 (2, 138) = 6.82; MSE = 21.46; p < .01, F2 (2, 84) = 6.18; MSE = 21.99; p < .01) and 'Group of participants' (F1 (2, 69) = 25.04, MSE = 50.93, p < .01; F2 (2, 84) = 42.59; MSE = 27.65; p < 01). The main effect of 'Picture set' was not significant (both Fs < 1). None of the interactions was significant (all Fs < 1).
In the analysis of naming latencies the main effects of the factors 'Repetition' and 'Group of participants' were significant (F1 (2, 138) = 31.87, MSE = 2252.73, p < .01; F2 (2, 84) = 56.67, MSE = 1189.15, p < .01); and F1 (2, 69) = 7.72, MSE = 33737.05, p < .02; F2 (2, 84) = 57.3, MSE = 2060.18, p < .01, respectively). The main effect of the factor 'Picture set' was significant only in the subject analysis (F1 (1, 69) = 46.70, MSE = 1129.08, p < .01; F2 (1, 42) = 1.83, MSE = 25275.16, p >.18), revealing that naming latencies were slightly slower for different-than for same-gender picture names. However and crucially, the interaction between 'Group of participants' and 'Picture set' was far from significant (both Fs < 1), revealing that the difference between same-and different-gender pictures was similar for the three groups of subjects (23 ms, 24 ms and 19 ms, for each group respectively). This result suggests that the difference between the two picture sets is not related to the bilingual status of the participants (see Table 4 ).
Following the same post-hoc analysis as in Experiment 1, words with high-frequency values were named faster than words with low-frequency values (F1 (1, 69) = 98.35, MSE = 1736.15, p < .01; F2 (1, 42) = 5.55, MSE = 28717.70, p < .02). The magnitude of the frequency effect was similar between the three groups of participants ('Group of participants' × 'Word frequency'; both Fs < 1).
The results of this experiment fully replicate those of Experiment 1: monolingual and bilingual speakers show the same pattern of performance when naming the experimental pictures. That is, the fact that the gender value of the target's translation is the same as or different from that of the target word does not seem to affect naming latencies.
Experiment 4B: NP naming by Italian-French bilinguals in French

Method
Participants
Twenty participants took part in the experiment. Half were native speakers of French, and the other half were highlyproficient Italian-French bilinguals (see Appendix C).
Materials and procedure
Sixty pictures were selected, half whose names have the same gender value across languages, and the other half whose names have different gender values across languages (see Appendix F). Only non-cognates were included in the experiment. The two sets were matched in number of syllables (1.7 vs. 1.78, for different-vs. samegender pictures) and word frequency (19 vs. 17, counts per million, according to the Brulex database, Content, Mousty and Radeau, 1990) . Each set contained the same number of masculine and feminine names, and all the picture names started with a consonant. All the other details were identical to those of Experiment 4A.
Results and discussion
The analysis of this experiment follows the same criteria as in Experiment 4A. If after the experiment a bilingual participant used a different name in Italian than that expected by the experimenter, all the data points produced by that speaker for that stimulus were removed (5.8%). In addition, we removed a total of 6.7% data points for the two groups of subjects following the same criteria as in Experiment 1 (see Table 5 ) In the analysis of error rates, the main effect of 'Repetition' was significant only in the analysis by items (F1(2, 36) = 1.6, MSE = 67.8, p = .2; F2 (2, 116) = 3.9, MSE = 211.9, p < .05). None of the other main effects was significant (all Fs < 1). The only significant interaction was than between the 'Repetition' and 'Group of participants' (F1 (2, 36) = 4.4, MSE = 183.8, p < .05; F2 (2, 116) = 11.6, MSE = 536.9, p < .001). The variables 'Repetition' and 'Picture set' did not interact (F1 (2, 36) = 3.1, MSE = 41.9, p = .06; F2 (2, 116) = 2.3, MSE = 125.8, p = .1).
In the analysis of naming latencies, the main effects of the factors 'Repetition' and 'Group of participants' were significant (F1 (2, 36) = 34.2, MSE = 1963, p < .001; F2 (2, 116) = 30.9, MSE = 7134, p < .001; and F1 (1, 18) = 20.0, MSE = 42332, p < .001; F2 (1, 58) = 385.1, MSE = 6807, p < .001, respectively). The main effect of the factor 'Picture set' was significant only in the participants analysis (F1 (1, 18) = 5.27, MSE = 1321, p < .05; F2 < 1). Importantly, this variable did not interact with the 'Group of participants' (both Fs < 1) indicating that the difference between the two sets of pictures was present both for bilingual and monolingual speakers. The three-way interaction between 'Picture set', 'Repetition' and 'Group of participants' appeared marginally significant in the participants analysis (F1 (2, 36) = 3.01, MSE = 1391, p =.06), and significant in the item analysis (F2 (2, 116) = 4.8, MSE = 2535, p < .01). The other interactions did not reach significance (Fs < 1). Following the same post-hoc analysis as in Experiment 1, high-frequency words were named faster than lowfrequency words, which was the effect significant in the participants analysis (F1 (1, 18) = 18.9, MSE = 526, p < .001), and marginal in the item analysis (F2 (1, 58) = 2.3, MSE = 10639, p = .09). The magnitude of the frequency effect was found to be stronger for Italian bilinguals than for French monolinguals, as attested by the significant interaction between 'Group of participants' and 'Word frequency' (F1 (1, 18) = 5.28, MSE = 526, p < .05; F2 (1, 58) = 4.47, MSE = 2141, p < .05).
The results of this experiment are similar to those obtained in the previous experiments. Although in this experiment pictures whose names had different gender values across languages were named slightly more slowly than those that had the same gender values, such a difference was present both for bilingual and monolingual participants. Thus, such a difference cannot be attributed to the different gender values of picture names across languages, since such a variable is not relevant for monolingual speakers.
Together, the results of Experiments 4A and 4B suggest that the retrieval of the target's gender feature is not affected by the gender value of the target's translation, even for those bilinguals whose two languages have a structurally symmetrical gender system.
General discussion
The experiments reported in this article were designed to explore the interaction between the gender systems of the two languages of a bilingual. The question we addressed was the extent to which the gender values of the translation words in the non-response language affects a bilingual's naming performance in the response language. Bilingual speakers of two gender-marked languages were asked to name two sets of pictures in their L2 by means of gendermarked NPs. One set of pictures had L2 names whose L1 translations had the same gender value (either feminine or masculine), while the pictures included in the other set had L2 names whose L1 translations had different gender values. We argued that if the gender values of the translation words in the non-response language were to affect the performance in the response language, then one might expect bilinguals (but not monolinguals) to perform differently with the two sets of pictures.
In Experiment 1, Croatian-Italian speakers were asked to produce NPs in their L2 (Italian). Naming latencies for pictures whose translations had the same gender as the target names and for pictures with different-gender translations were statistically similar. Importantly, the very small difference between the two sets was present both for bilingual and Italian monolingual speakers, indicating that there is no effect whatsoever of the gender properties of the non-response language. In Experiment 2, we asked whether the lack of an effect in Experiment 1 was due to the bilinguals' slow naming latencies. In this experiment, participants were asked to perform a speeded-naming task. As a result they named the pictures on average 200 ms faster than in Experiment 1, but again no significant differences between the two sets of pictures were observed. In Experiment 3, we increased the probability of detecting an interaction between the two gender systems by a) asking participants to perform a mixed-language naming task, and b) using NPs that require gender access in Italian as well as in the corresponding Croatian NPs. The results of Experiment 3 replicated and confirmed our previous observations: no significant differences were observed between sameand different-gender pictures. Experiments 4A and 4B explored whether cross-language gender effects can be found when the gender systems of the two languages of a bilingual are similar. Thus, bilingual speakers of various Romance languages (Spanish-Catalan bilinguals and Italian-French bilinguals) were asked to perform an NP naming task. In both experiments, same-gender picture names were produced slightly faster that differentgender picture names. However, such a difference was also present when Spanish and French monolingual speakers were asked to perform the task, and therefore such a difference cannot be attributed to the gender value of the target's translations. Importantly, and despite the failure to observe any systematic difference between same-and different-gender pictures, our design was sensitive enough to detect lexical effects. In all experiments, the post-hoc analyses revealed that high-frequency words were named faster than low-frequency words.
The results of these experiments challenge the notion that the gender value of the target's translation in the nonresponse language affects gender access in the response language. The speed and ease with which the NP naming task was performed was independent of whether the target word and its translation had the same or different genders. In the introduction to this paper, we described two different views about how the gender systems of two languages may be represented in the mind of bilingual speakers: the shared (or integrated) view, and the autonomous (or independent) view. According to the first view, the gender systems of the bilingual's two languages are shared (or interconnected) in such a way that when a target word and its translation have the same gender value, the corresponding gender feature would be activated from two sources (e.g., the L2 target word and its translation word in L1), since the two words share the same gender feature (see Figure 1, panel A) . Alternatively, when the words of the two languages had different gender values they would point to different gender features (see Figure 1 , panel B). According to the autonomous view, the gender systems corresponding to the two languages of a bilingual are independent. On this account, whether or not a given word and its translation have the same or different gender values does not have any representational or functional implications (see Figure 2) .
We further argued that, in order to derive predictions from these two views, we had to consider another dimension, namely how gender features are retrieved. We considered two possibilities. On the assumption that the retrieval of the gender feature depends, to some extent, on its level of activation at the moment of selection, then the integrated view would predict faster naming latencies for words with the same gender values across languages than for words with different gender values. That is, the gender values of the words in the nonresponse language were expected to affect the processes involved in the response language. Alternatively, in the case of independent gender systems, or in the case of automatic gender selection, no difference between sameand different-gender translations was expected. In other words, only one out of the four possible combinations of assumptions predicted a difference between the two sets of pictures (see Figure 3) .
Given that naming latencies are independent of the target's translation gender values, we can reject at least one combination of assumptions -the one in which a difference between the two sets of pictures was expected. That is to say, a model that holds simultaneously the integrated assumption and the selection by activationlevels assumption can be rejected, since it predicts a difference between the two sets of words that was not observed in our experiments. Thus, a model in which gender retrieval is sensitive to activation-levels has to drop the assumption about the shared grammatical gender system. According to several models of speech production, this would seem to be a reasonable step to take. However, whether or not one takes this step crucially depends on the interpretation of the available experimental data on gender priming. This is because, although there are several observations that seem to suggest that the selection of the gender feature is sensitive to activationlevels, the interpretation of such data is also consistent with other views regarding gender selection (see, for example, Caramazza et al., 2001) . The other possibility is to drop the selection by activation-levels assumption while keeping the notion of an integrated gender system across languages. On this view, gender access is an automatic process in which the gender values of the words belonging to the non-response language do not affect the eventual selection of the target gender feature, and therefore no differences between same-and different-gender pictures should be observed.
There is a third possibility, which is to give up both assumptions and assume that gender retrieval is an automatic process and that the two gender systems of a bilingual are independent. In fact, if one assumes that gender access is an automatic process that occurs upon the selection of a given lexical node, it seems reasonable to assume that the only gender value that plays a role is that of the selected lexical node, rendering the notion of independent or integrated gender systems irrelevant. At this point, we cannot adjudicate among these possible solutions. At any rate, whichever combination of assumptions turns out to be the correct one, what is important for our purposes here is the fact that the gender values of the words in the non-response language do not affect performance in the response language. Therefore, at this point it seems reasonable to conclude that the gender properties of one language do not affect gender processing in the other language.
The predictions tested above were based on the assumption that the two lexicons of a bilingual are activated during speech production. However, a model in which the semantic system does not activate the nonresponse language during speech production would also account for the results reported here. If we were to assume that only one lexicon is activated during speech production, it follows that the linguistic properties of the lexical nodes of the non-response language cannot affect processing, since such a language is not activated. Even if this type of models could explain the results reported here, the existence of an interaction between the two languages of a bilingual at other levels of representation (e.g., Hermans et al., 1998; Gollan and Acenas, 2000; Costa, Colomé, Gómez and Sebastián-Gallés, 2003) seems to be inconsistent with this view.
Before concluding, it is important to mention that the results reported in this article come from the naming performance of a population of highly-proficient bilinguals. It is possible that the degree of language autonomy of the two gender systems of a bilingual speaker depends on the degree of L2. It may be the case that the less proficient a bilingual speaker is the greater the interaction between the gender systems. Future research is needed to address the impact of these variables, among others, in the role of the non-response language during speech production.
To conclude, the results of this study reveal that bilingual naming performance is independent of the gender value of the words in the non-response language. The extent to which this language autonomy can also characterize other domains of bilingual lexical access remains to be explored. Certainly, the relative invulnerability of the response language to the properties of the non-response language does not seem to apply at other levels of representation in which the interaction between the two languages of a bilingual seems to be present, as, for example, the phonological level and, maybe, the syntactic. Further research is needed to establish whether other processes involved in speech production (e.g., word order) are also unaffected by the properties of the non-response language. 
Appendix B. Spanish-Catalan and Catalan-Spanish bilingual samples
Language history and the self-evaluated proficiency scores of the Spanish-Catalan and Catalan-Spanish bilinguals are shown. Mean age and the standard deviation (SD) are given in years. Onset of L2 acquisition refers to the mean age (in years) at which participants started learning the L2. 'Use of L2' refers to how long (in years) participants had been using the L2 regularly. The proficiency scores were obtained by a self-evaluation through a questionnaire filled out by the subjects after the experiment. The scores are on a 10-point scale, in which 10 represents native-speaker level and 1 complete ignorance of the language. Appendix C. Italian-French bilingual sample
Language history and the self-evaluated proficiency scores of the Italian-French bilinguals are shown. Mean age and the standard deviation (SD) are given in years. Onset of L2 (French) acquisition refers to the mean age (in years) at which participants started learning French. 'Use of L2' refers to how long (in years) participants had been using French regularly. The proficiency scores were obtained by a self-evaluation through a questionnaire filled out by the participants after the experiment. The scores are on a 10-point scale, in which 10 represents native-speaker level and 1 complete ignorance of the language. 
